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/address information/ 

Length-Adjustable Hydraulically-Blockable Adjustment Device 
Acted Upon by a Pressure Medium 

The invention concerns a length-adjustable hydraulically-blockable adjustment device acted 
upon by a pressure medium with two cylinders arranged coaxially one in the other with a piston 
that divides the internal space of the inner cylinder into two liquid-filled housing spaces, 
arranged moveably in the inner cylinder, which is connected to a piston rod withdrawn outward 
in a sealed fashion on one cylinder end, with a pressure medium space arranged in the annular 
space between cylinders, which is divided liquid-tight by an axially moveable separation piston 
relative to the liquid-filled part of the annular space and with a blocking device that can be 
operated coaxially from the outside, arranged on the end opposite the end on the piston rod side 
for connection or separation of the adjacent housing space to the adjacent space of the annular 
space via at least one flow opening. 

This type of adjustment device is known from DT-OS 1 554 251 in which the inner cylinder is 
guided fixed within the outer cylinder between a closure bushing that guides the piston rod and 
seals off the cylinder at this end and a stopper arranged on the opposite end of the cylinder which 
has a blocking device operable from the outside by rotation, through which the flow opening is 
closed or opened. The cylinders are sealed relative to each other liquid- or gas-tight on the end 
on the piston rod outlet side. The pressure medium space extends from the closure stopper 
situated on the piston rod side to the separation piston. The piston mounted on the piston rod has 
at least one throttle opening through the liquid can flow from one housing space into the other 
during displacement of the piston rod. When the blocking device is closed, the adjustment device 
is fully blocked relative to compressive forces, whereas only limited blocking is present relative 
to tensile forces. 

A length-adjustable gas- or liquid-filled lifting device, especially for stepless height adjustment 
of chair seats, tables or the like, is known from DT-OS 1 812 282 with two cylinders arranged 
coaxially one in the other, with a piston that divides the internal space of the inner cylinder into 
two housing spaces, arranged moveably in the inner cylinder and lying against its inner wall with 
a seal, which is connected to a piston rod guided outward in a sealed fashion on one cylinder end, 
in which the housing space on the piston rod side is continuously connected via at least one 
opening to the annular space between the cylinders and with a valve operable coaxially from the 
outside arranged on the opposite end for connection or separation of the other housing space to 
the annular space via at least one flow opening. In this case a valve lifter that can be inserted into 
the lifting device to connect the housing space to the annular space is provided on the end 
opposite the end on the piston rod side in the closure stopper of the outer cylinder and inner 
cylinder. A hole of somewhat greater diameter than the cylindrical part of the operating pin and a 
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widening of the hole to accommodate a seal are provided in the inner part of the closure stopper, 
in which, between this inner part of the closure stopper and its outer part, a bypass space 
connectable to the housing space bounded by the closure piece is provided, connected on one 
side by a hole in the inner part to the cylindrical annular space and on the other side via a passage 
space formed in the pushed-in operating pin between its annular groove and the inner wall of the 
seal. In this known length-adjustable lifting device a separate blocking device is therefore 
mounted on one end. 

The underlying task of the invention is to simplify an adjustment device of the type just 
described in its design and therefore make it more functionally reliable. 

This task is solved by the invention, in that the inner cylinder closed on its face on the blocking 
device side, having the flow opening in its wall and exposing this face outward, is guided in the 
region of the flow opening in a sealed fashion in the outer cylinder and can be moved axially 
between two positions in which the flow opening is either sealed against the adjacent part of the 
annular space or connected to it, that the pressure medium space is also bounded on its other side 
liquid-tight by an axially moveable separation piston, that at least one part of the partial space of 
the annular space situated between the separation piston and the end on the piston rod outlet side 
is continuously connected to the housing space on the piston rod outlet side via an opening and 
that the piston is closed and lies against the inside wall of the inner cylinder with a seal. 

The essence of the invention therefore consists of the fact that the inner cylinder simultaneously 
serves as a blocking device and as a disengagement device without noticeable additional cost 
being required with reference to design of the inner cylinder. Almost all the cost otherwise 
necessary for the blocking device can therefore be eliminated. Owing to the fact that the inner 
cylinder necessarily has a greater diameter than the operating pin on the blocking device, better 
outward sealing is also guaranteed. To this it must be added that the liquid space is enlarged 
without increasing the design length or outside diameter. Limitation of the pressure medium 
space by two axially moveable separation pistons represents an inventive expedient that permits 
conversion of the pneumatic spring known, for example, from DT-OS 1 812 282 to a liquid- 
blockable adjustment device. 

The expedients according to the invention make it possible to guide the inner cylinder on the end 
of the outer cylinder opposite the end on the piston rod outlet side in a simple bushing. 
Advantageously the flow opening lies in the region of an annular channel formed by a 
constriction of the wall of the inner cylinder, which bridges a seal in the bushing during insertion 
of the inner cylinder into the pneumatic spring. The flow opening is also expediently designed 
here as a flow throttle, known per se. 

To prevent jamming of the inner cylinder and piston rod and therefore the hazard of loss of 
sealing of the adjustment device, it is advantageous if the inner cylinder is guided radially almost 
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free of clearance on its end on the piston rod side, in which this guiding can be caused by the fact 
that the inner cylinder is guided radially on a tubular extension of a closure bushing that closes 
the outer cylinder gas- or liquid-tight and guides the piston rod in sealed fashion from the outer 
cylinder. 

The bushing is expediently designed in one piece with the outer cylinder, which can be achieved 
in a particularly simple fashion, if the outer cylinder is produced together with the bushing in a 
cold extrusion process. 

It is also advantageous that the inner cylinder has a stop that prevents sliding out from the outer 
cylinder, which could be designed as an annular collar lying against the inner face of the bushing 
in a variant only partially blockable against tensile loads, which can be formed in simple fashion, 
for example, by rolling out of the inner cylinder. In another inventive modification of the 
invention, the inner cylinder is provided on its ends on the piston rod outlet side with a seal lying 
against a valve seat arranged on the inner wall of the outer cylinder, separating the corresponding 
liquid-filled partial space of the annular space into two partial spaces in liquid tight fashion and 
preventing sliding out of the inner cylinder from the cylinder. Because of this modification 
according to the invention, the adjustment device is fully blockable not only relative to 
compressive loads, but also relative to tensile loads in the context of mechanical strength of the 
adjustment device. This inventive modification is of particularly great significance for 
adjustment of automobile seat backs, since these must be secured in both directions absolutely 
firmly against high loads, for example, during accidents. It has proven advantageous, if the seal 
encloses a radial annular flange of the inner cylinder, in which the seal expediently consists of 
hard rubber. The design implementation and therefore the manufacturing cost becomes 
particularly simple, if the valve seat is formed by a conical transition part between an expansion 
of the outer cylinder lying on the end of the outer cylinder on the piston rod outlet side and the 
rest of the outer cylinder. 

Additional advantages and features of the invention are apparent from the description of practical 
examples with reference to the drawing. In the drawing 

Figure 1 shows an axial longitudinal section through an adjustment device according to 
the invention with an inner cylinder serving as blocking device in the closed state 
of the blocking device, in which partially different possibilities are shown on both 
sides of the axis of symmetry and 

Figure 2 shows the adjustment device in a depiction according to Figure 1 with the 
activated blocking device. 

The adjustment device has a housing (1), which consists essentially of two steel tubes arranged 
concentrically one in the other with different diameter, namely an inner cylinder (2) and an outer 
cylinder (3). A piston (5) lying against the inside wall of the inner cylinder (2) and sealed on its 
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outer periphery with an O-ring (4) is guided axially moveable in the inner cylinder (2), which is 
fastened to a hollow pin (6) of a piston rod guided from it coaxial to the housing. For this 
purpose the piston rod (7) is guided radially almost free of clearance in a closure bushing (8), 
which is inserted into the outer cylinder (3) with force fitting and sealed relative to it by means of 
an O-ring (9) on its outer periphery. This closure bushing (8) is secured against sliding out from 
outer cylinder (3) by flanging (10) of outer cylinder (3) extending over its outer face. 

A lip seal (12) is arranged in a cylindrical recess (11) in the closure bushing (8), whose sealing 
lips lie against the piston rod (7) so that this is also guided out from housing (1) in sealed 
fashion. The lip seal (12) is secured against axial displacement relative to the closure bushing (8) 
by means of a lock washer (13) arranged between the closure bushing (8) and flanging pin. 

The inner cylinder (2) is supported radially almost free of clearance but axially moveable with its 
end (2) on the piston rod outlet side on a tubular shoulder (14) of the closure bushing (8) lying 
coaxial to the inner cylinder (2). 

The piston (5) divides the inner space of the inner cylinder (2) into two housing spaces, namely a 
housing space (15) facing the end of the housing (1) on the piston rod outlet side and a housing 
space (16) lying on the other side of piston (5). 

Two separation pistons (18), (19) axially moveable in the annular space (17), both of which are 
sealed with O-rings (20) and (21) relative to the outside wall of the inner cylinder (2) and by O- 
rings (22) and (23) relative to the inside wall of the outer cylinder (3), are situated in the cylinder 
annular space (17) formed between the inner cylinder (2) and the outer cylinder (3). The pressure 
medium space (24) that forms part of the cylinder annular space (17) situated between the two 
separation pistons (18), (19) is filled with an elastically compliant pressure medium, namely a 
compressed gas and/or a biased coil compression spring (25), which lies against the two facing 
annular surfaces of the separation pistons (18) and (19). 

The inner cylinder (2) is sealed gas-tight on its face on the end opposite the end of the housing 
(1) on the piston rod outlet side. This occurs either with a plate (26) mounted on the face end (see 
left half of Figure 1) or by means of a stopper (27) pressed with force fitting into the outer end of 
the inner cylinder, which is axially secured by means of flanging (28) on the outer end of the 
inner cylinder (cf. Figure 1, right half). This stopper (27) would be sealed gas-tight by means of 
an O-ring (29) on its outer periphery relative to the inside wall of the inner cylinder. The inner 
cylinder (2) is guided out of the housing (1) on this end, in which it is guided in the bushing (30) 
in the form of a cylindrical ring. The bushing (30) sits either in the outer cylinder (3) by force 
fitting, like the closure bushing (8) and is sealed gas-tight relative to it by an O-ring (31), in 
which it is secured against sliding out of housing (1) by flanging (32) that encloses its outer face 
(see Figure (1), left half) or the bushing (30) is made in one piece with the outer cylinder (3) (see 
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Figure 1, right side), which is particularly advantageous, if the outer cylinder (3) is produced in a 
cold extrusion method. 

The inner cylinder (2) extends from the housing (1) in the rest position depicted in Figure 1. In 
corresponding annular grooves (33), (34) of the hole (35) of the bushing (30), O-rings (36), (37) 
are made at a spacing from each other, each of which seals the inner cylinder (2) gas-tight 
relative to the bushing (30). The O-ring (36) facing the outside of the housing (1) can also be 
arranged in a corresponding annular groove (34) produced, for example, by flanging (see Figure 
1, right side) in the outer wall of the inner cylinder (2). 

A constriction serving as an annular channel (38) is made on the outside of the inner cylinder (2), 
which lies between the two O-rings (36) and (37) in the rest position of the inner cylinder (2) 
depicted in Figure 1. The spacing of these two O-rings (36) and (37) from each other is therefore 
greater in each case than the axial extent of this annular channel (38). At least one flow opening 
(39) designed as a throttle hole is provided in the wall of the inner cylinder (2) in the region of 
the annular channel (38), which connects the annular channel (38) to the housing space (16). 

The inner cylinder (2) has a roughly radially outward protruding annular flange (40) formed, for 
example, by flanging on its end (2*) in the piston rod outlet side, on which an annular continuous 
seal (41) is applied. This seal expediently encloses the flange (40) on its outer surface and on its 
two faces, in which a stiffening ring (42) can optionally be inserted. This seal (41) (depicted on 
the right in Figure 1) lies in the rest position of the inner cylinder (2) depicted in Figure 1 against 
a valve seat (43) formed on the inside wall of the outer cylinder, sealing it, so that the part (17) 
of the annular space (17) bounded by the separation piston (18) and the seal (41) is fully 
separated liquid-tight from the part (17") of the annular space (17) lying on the other side of the 
seal (41), this partial space (17") therefore forming the end of the annular space (17) on the 
piston rod outlet side. The valve seat (43) is mounted behind the seal (41) viewed from the end 
of housing (1) on the piston rod outlet side and has a smaller inside diameter than the outside 
diameter of the seal (41) so that it simultaneously serves as a stop that prevents axial 
displacement of the inner cylinder (2) from the housing (1) via the rest position depicted in 
Figure 1. The valve seat (43) can be formed in particularly simple fashion by widening the outer 
cylinder (3) in its region (3) lying between the valve seat (43) and the end on the piston rod 
outlet side while retaining the cylindrical shape of this section, in which the inside of the conical 
transition part (44) is then formed between the widened section (30 and the thinner part of the 
outer cylinder (3). The outside diameter of the seal (41) is somewhat smaller than the inside 
diameter of this widened section (30- 

In a simplified variant that cannot be blocked against tensile forces on the piston rod (7), the 
annular flange (40) with the seal (41) drops out and the valve seat (43), i.e., the outer cylinder (3) 
is not widened in its end on the piston rod outlet side. For this purpose the inner cylinder (2) is 
then secured against pushing out from the housing (1) by means of a [word missing] produced by 
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rolling out or by a very small annular collar (45) that has a greater diameter than the coaxial 
cylindrical hole (35) that guides the inner cylinder into the bushing (30). In the rest position 
depicted in Figure 1, this annular collar (45) lies against the inner face of the bushing (30). The 
partial space (17') of the annular space (17) formed between the separation piston (18) arranged 
on the end of the housing (1) on the piston rod outlet side and the closure bushing (8) is therefore 
no longer divided into two additional partial spaces (170 and (17"). A variant just outlined is 
shown on the left in Figure 1. 

The housing space (15) adjacent to the end of the housing (1) on the piston rod outlet side is 
permanently connected via at least one hole (46) in the shoulder (14) to the partial space (17") or 
partial space (17") of the cylinder annular space (17), for which purpose the annular shoulder 
(14) has a greater inside diameter than the diameter of the piston rod (7) at least from this hole 
(46) up to its free end. 

The housing spaces (15), (16), the partial spaces (17), (17") and (17")' and the partial space 
(17 IV) situated between the inner face of the bushing (30) and the adjacent separation piston (19) 
of the annular space (17) are filled with a (virtually incompressible) liquid, for example oil, 
whereas (as already explained) the pressure medium space (24) is not filled with such a liquid. 

The adjustment device operates as follows: 

In the rest position of the inner cylinder (2) for both variants depicted in Figure 1, the flow 
opening (39) is situated between the two O-rings (36) and (37) so that no connection exists 
between housing space 16 and the partial space (17™), whereas the connection is guaranteed 
continuously between the housing space (15) on the piston rod outlet side and the partial space 
(17") and (17 w ) via the hole (46). The piston (5) and therefore the piston rod (7) therefore assume 
(shown as an example in Figure 1) a rest position in which it is firmly and inelastically blocked 
against pressure loads in the direction of the force arrow (47), since it is pressed against the 
liquid situated in the housing space (16), which cannot expand. The variant depicted on the right 
in Figure 1 is fully blocked against tensile loads in the direction of the force arrow (48), since 
during a tensile load (48) the closing pressure of the seal (41) against the valve seat (43) is 
further increased because of the pressure exerted by the annular surface of the piston (5) on the 
liquid situated in the housing space (15) and therefore in the partial space (17"), i.e., liquid can in 
no case pass from the partial space (17") into the adjacent partial space (17). It is emphasized in 
this connection that because of the bias of the liquid from the pressure medium and pressure 
medium space (24) the seal (41) lies firmly against the valve seat (43) anyway. 

This variant, fully blockable on both sides, is particularly suitable for slope adjustment and fixing 
of automobile seat backs, where blocking in both possible pivot directions is of great importance. 

In the variant depicted on the left in Figure 1 without the seal (41) and the valve seat (43), the 
adjustment device is blocked against tensile loads until the tensile force (48) becomes so large 
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that the liquid column in the housing space (16) separates. This variant is therefore suitable for 
height adjustment of tables, since here only relatively small tensile forces are involved, if at all. 
If the inner cylinder (2) is pushed far enough into the housing (1) by exertion of a corresponding 
operating force (49) on its face protruding from the housing (1) that the annular channel (38) 
bridges the inner O-ring (37) of the bushing (30), as shown in Figure 2, the housing space (16) is 
connected to the partial space (17^ between the separation piston (19) and the bushing (30). If a 
sufficiently large pressure force (47) is now exerted on the piston rod (7), the piston (4) moves 
the liquid situated in the housing space (16) in front of it, forces it through the flow opening (39) 
into the annular channel (38) and from there into partial space (17^) of the cylinder annular 
space (13). Because of this the separation piston (19) acted upon by the pressure migrates in the 
direction of the end of the housing (1) on the piston rod outlet side. Since the seal (41) has been 
raised from the valve seat (43) in the pushed-in position of the inner cylinder (2) in the variant 
depicted on the right in Figure 1, liquid can flow through partial space (17") and the hole (46) 
into the enlarging housing space (15) from the partial space (17 7 ) bounded by the separation 
piston (18) so that the separation piston (18) also migrates in the direction toward the end of the 
housing (1) on the piston rod outlet side, although to a more limited extent than the separation 
piston (19), so that the pressure medium (spring 25) is more strongly compressed in pressure 
medium space (24). In the variant depicted on the left in Figure 1 the partial space (IT 77 ) is 
permanently connected to the housing space (15) via the hole (46) anyway. 

If no pressure force or a pressure force not sufficient to overcome the ejection forces acting on 
the piston (5) is exerted on the piston rod (7), the piston (5) together with the piston rod (7) is 
pushed from the housing (1), in which the separation pistons (18) and (19) migrate in the 
direction toward the bushing (30) with an increase in their spacing, i.e., with expansion of the 
pressure medium in the pressure medium space (24). The liquid streams are precisely reversed in 
this case, as in the previously described case of pushing-in of the piston rod. If the operating 
force (49) is removed from inner cylinder (2), this returns to its rest position depicted in Figure 1 
so that the piston (5) and therefore the piston rod (7) are blocked in the new rest position 
depicted in Figure 2. 

The gas pressure in the pressure medium space (24) and the bias of the coil compression springs 
(25) can be made so large that the adjustment device acquires a roughly horizontal path-force 
characteristic, i.e., the forces required for adjustment of the piston rod (7) in the fully deployed 
and fully retracted position of the piston rod deviate only slightly from each other. 

The piston rod (7) is provided on its free end with a pin (50) that has a somewhat smaller 
diameter than the piston rod (7) and also has an annular groove (51) in the region of its free end. 
Fastening of the piston rod to an object, for example a table frame or a seat back, under the seat 
of the auto seat is possible on this account. 
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The closure stopper (8) and the bushing (30) can naturally be secured additionally against 
pushing into the housing (1) by corresponding crimping in the outer cylinder (3) or (3*). 

In addition, the bias of the compression spring (25) or the pressure of a gas filling in the pressure 
medium space (24) is chosen so that the required ejection forces against a force (47) are created. 



Claimant 
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Claims 

1. A length-adjustable hydraulically-blockable adjustment device exposed to a pressure 
medium with two cylinders arranged coaxially one in the other with a piston arranged moveably 
in the inner cylinder that divides the inner space of the inner cylinder into two liquid-filled 
housing spaces, which is connected to a piston rod guided outward in a sealed fashion on one 
cylinder end, with a pressure medium space arranged in the annular space between the cylinders, 
which is divided relative to the liquid-filled part of the annular space by an axially moveable 
separation piston in liquid-tight fashion and with a blocking device arranged on the end opposite 
the end on the piston rod side that is operable coaxially from the outside for connection or 
separation of the adjacent housing space to the adjacent part of the annular space via at least one 
flow opening, characterized by the fact that the inner cylinder (2) having the flow opening (39) 
in its wall and closed on its face on the blocking device side, exposing this face outward, is 
axially moveable between two positions and is guided in the region of the flow opening in the 
outer cylinder (3) in a sealed fashion, in which the flow opening is either sealed relative to the 
adjacent part (17™) of the annular space (17) or is connected to it, that the pressure medium 
space (24) is delimited fluid-tight on its other side by an axially moveable separation piston (18), 
that at least one part (17", 17'") of the partial space (17', 17", 17'") situated between the 
separation piston (18) and the end on the piston rod outlet side of the annular space (17) is 
permanently connected via an opening (46) to the housing space (15) on the piston rod outlet 
side and that the piston (5) is closed and lies with a seal (4) against the inside wall of inner 
cylinder (2). 

2. An adjustment device according to Claim 1, characterized by the fact that the inner 
cylinder (2) is guided in a bushing (30) on the end of the outer cylinder (3) opposite the end on 
the piston rod outlet side. 

3. An adjustment device according to Claim 1 or 2, characterized by the fact that the flow 
opening (39) lies in the region of an annular channel (38) formed by a constriction of the wall of 
the inner cylinder (2). 

4. An adjustment device according to one of the Claims 1 to 3, characterized by the fact that 
the flow opening (39) is designed as a flow throttle. 

5. Adjustment device according to one of the Claims 1 to 4, characterized by the fact that 
the inner cylinder (2) is guided radially almost free of clearance on its end on the piston rod side. 

6. Adjustment device according to Claim 5, characterized by the fact that the inner cylinder 
(2) is guided radially on a tubular shoulder (14) of a closure bushing (8) leading out from the 
outer cylinder and which closes the outer cylinder (3) liquid-tight and seals the piston rod (7). 
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7. An adjustment device according to Claim 2, characterized by the fact that the bushing 
(30) is designed in one piece with the outer cylinder (3). 

8. An adjustment device according to one of the Claims 1 to 7, characterized by the fact that 
the inner cylinder (2) has a stop that prevents pushing out from the outer cylinder (3). 

9. An adjustment device according to Claim 8, characterized by the fact that the inner 
cylinder (2) has an annular collar (45) lying against the inner face of the bushing (39). 

10. An adjustment device according to Claim 8, characterized by the fact that the inner 
cylinder (2) is provided on its end (2) on the piston rod outlet side with a seal (41) lying against 
a valve seat (43) arranged on the inside wall of outer cylinder (3), which separates the liquid- 
filled partial space of annular space (17) into two partial spaces (17' and 17") liquid-tight and 
prevents pushing-out of inner cylinder from the outer cylinder. 

11. An adjustment device according to Claim 10, characterized by the fact that the seal (41) 
closes a radial annular flange (40) of the inner cylinder (2). 

12. An adjustment device according to Claim 10 or 1 1, characterized by the fact that the seal 
(41) consists of hard rubber. 

13. An adjustment device according to one of the Claims 10 to 12, characterized by the fact 
that the valve seat (43) is formed by a conical transition part (44) between a widening (30 of the 
outer cylinder lying between the end of the outer cylinder (3) on the piston rod outlet side and the 
rest of the outer cylinder. 
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^Hngenveratellbarea, druokalttelbaaurschlagtea. hydrau- 
lieoh blookierbarea Veratellaggregat" 



Die Brfindung betrifft eln IMngenve rate libera a. druok- 
mlttelbeaufaohlagtaa, hydraullaoh blooklarbaraa Veratell- 
aggregat alt zwel koaxlal lneinander angeordneten Zylln- 
dern, nit alnera In dam Innenzylinder verachlebbar anga- 
ordnatan, dan Innanraum daa Innanzylindera In z»ei 
flUaalgkaltagafUllta OehKuaerKuae aufteilenden Kolben, 
dar alt einer zu alnam Zyllndarenda bin nach auflan abga- 
dlchtat herauegefUhrten Kolbanatanga varbunden iat, 
nit alnaa In daa Hlngraua zvilaohen dan Zyllndarn anga- 
ordnatan Druokalttalraum, dar gaganUbar daa riUaalgkeite- 
geftllltan Tell daa Rlngrauma duroh einen axial verachleb- 
baren Trannkolban flUaalgkeltedioht abgatallt let und 
alt alnaa an dam daa kolbanatanganaaltlgan Ende entge- 
gengeaetzten Ende angeordneten, von auflen koaxlal be- 
tKtlgbaran Abaperrorgan zua Verblnden odar Trannen daa 
benachbarten OehKuaerauaa alt daa benaohbarten Tell dea 
Rlngratna ^ber mintteetena elna Durohetroaoffnung. 

Aua dar DT-03 1 554 251 i*t «in darartlgea Veratell- 
aggregat bekannt, bel dea der Innenzylinder ortefeat 
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lnnezt.alb de. Auflenzylindera znischen einer die Kolben 
stange fUhrenden und die Zylinder an dleae* Knde ab- 
schlieBenden Verachluflbuohse und elne» a» «^« e ^; 
setzten Ende der Zylinder angeordneten Stopfen gefUhrt 
i 8 t der ein von auflen mittele Drehung betatlgbarea 
i8t, der exn DorohatrUcnUrfnung 
Aboperrorgan aufweiat, durcn oao 

ver.chlo...n od.r g.ofm«t «lrd. A. kolb.n»t.ng.n-.u..- 
trltte»ltlg.n End. .Ind dl. Zyllnd.r n"" 1 ""^'- 
•asdlcht geg.neln.nder abg.schlos.en. D.r Drucla.ltt.l- 
8 r r.rst«! tt .10 von d.„ Kolb.net.ngens.ltlg g.l.g.n.n 
Ver.cblaB.topr.n bl. ,u» Tr.nnicolb.n. Oer .n d.r Kolb.n- 
steng. .ngebr.cht. Kolben «l.t »lnd«»t.n» .In. Dros.el- 
ZZnsZt. daron dl. dl. „U..lgk.lt : b.l .Iner V.r.ohle- 
bung d.r Kolb.net.ng. von .lne- Ooheuo.reu. In den 
enaeren Ubor.trb.en K.nn. B.l g..oblo..«,e- »b.p.rrorg.n 
T'Z V.r.t.U«gr.g.t g.g.n D ru. K ,r.rt. veil bloc^l.rt. 
...hr.nd g.g.n ZugkrHft. nur .In. begrentt, BloCcl.rung 
gegeben 1st. ] 

Aus der OT-03 1 812 282 iat eine langenveretellbare 
eras- oder f lUaaigkeitegefUllte Hubvorriohtung. inabeaon- 
aere zu» atufenloeen HShenveratellen von Stuhlaitzen 
Tischen od. dgl., «it z».i Coaxial ineinander angeord- 
neten Zylindern, mit einen, in den, Innenzylinder 
schiebbar angeordneten und an deaaen Innenwand «i einer 
Dl cbtung anliegend.n, den Innenrau* de. 
in zwei Oehauaeraume aufteilenden elner 
zu elnem Zylinderende bin nach auBen ^edichtat 
herausgefunrten Kolbenatange verbunden iat, »obei der 
™atangenaeitige Oehaueerau* etandig «ber 
sine Offnung »it de» Ringraum zwischen den Zylindern 
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verbunden 1st und mit ©inem am gegenllborllegenden Ende 
angeordneten, von auBen koaxlal betKtlgbaren Vent 11 
zura Verblnden oder Trennen daa anderen OehKuaerauma mit 
dam Ring ra urn llbar mlndastana alna Durohatrtfmttf fnung 

bakannt. Hlerbal 1st an dam dam koibenatangenaeltlgen 

» 

Enda erlgegongesetzten Enda 1m VersohluBatopfen das AuBen- 
zyllndersNind Innenzyllnders aln VentllatttSel vorge- 
aehen, dar in dla Hubvorrlohtung zuzn Verblnden daa ae- 
hXuaerauma mit dam Rlngraum hlnalngaaohoban warden kann. 
Im Irinantall dea Var8ohlu£atopfena 1st alna Bohrung 
von etwaa grttfierem Durohmeaeer ala dar zyllndrlsohe 
Tell daa AuoltSeeatlfteo und alna Brweiterung dar Bohrung 
zur Aufnahma alner Dlohtung vorgeaehen, *obei zwleohen 
diesora Inneren Tall d©s Vers ohluBstop fans und daaaen 
AuSentell aln elneraalts Ubar alna Bohrung 1m Innentall 
mit dam zyllnderfbrmigen Rlngraum varbundcnar und 
andererselta Ubar elnen bol alngedrllcktem BetKtlgunga- 
atlft zwlechan dessan Rlngnut und dar Innenwand der 
Dlchtung gebildeten Durohlafiraum mit dam von Veraohlufl- 
stllck begrenzten GehKuaeraum varblndbarar Umgehunga- 
raum vorgesehen lst.Bel dleaar ' bakannt an f IHngenver- 
atallbaren Hubvorrlchtung lat alao aln gasondartea Ab- 
aperrorgan an alnem Ende angebracht* 

* i * 

Dar Erflndung llegt die Aufgaba zugrunda, alna Veratell- 
vorrlohtung dar alngangs baachrlabanan Art In lhram 
Aufbau zu varalnfaohan und danlt funktlonaaloherer zu 
ma chan * 



Dlaaa Aufgaba wlrd arflndungsgamllfl; daduroh feelttst, daB 
dar an salnar Absporrorganaaltlgaa 8timsalte abgeaohloa- 



i 
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sene, rait dleser Stirnaeite nach auBen freiliegendo 
und in seined Vandung die Durohstrtknttffnung aufwolsonde 
Innenzylinder im Bereich der DurchstrtfmtSffnung abgo- 
diohtet im AuBenzylinder gofUhrt und zwlsohen zwel 
Stellungoh axial verschiebbar 1st, in denen die Duroh- 
strtfmBffnung entweder gegentlber dem benaehbarten Tail 
des Ringraumes abgedlchtet odor mit dlesem vorbunden 
1st, daB der Druckmlttelraum auch aur seiner anderen 
Seite duroh einen axial versohiebbaren Trennkolben 
flllssigkeitsdicht abgegrenzt 1st, daB zumindest ein 
Teil des, zwisohen diesem Trennkolben und dem kolben- 
stangenaustrittsseitigen Ende befindliohen Teilrmma 
des Ringraumes atlindig Uber eine Ofrnung mit dern kolben- 
stangenaustrlttsseitlgen OehKuseraura verbunden 1st und 
daB der Kolben geschlossen 1st und mit elner Dlohtung 
an der Innenwand deo Innenzylindera anliegt. 

Das Wesen der Krflndung besteht also darln, daB der 
Innenzylinder glelohzeltlg als Absperrorgan und dessen 
Ausltfseeinrichtung dlent # ohne daB ein nennenswerter 
zusKtzlloher Aufwand bezUgllch der Ausbildung des 
Innenzylindera erforderllch 1st* Praktisch der gesamte, 
sonst ftlr das Absperrorgan notwendlge Aufwand kann 
eomit entrallen. Daduroh, daB der Innenzylinder zwangs- 
IKuflg einen grOBeren Durohmesser als der BetKtlgungs- 
stift elnes Absperrorgane hat, 1st auch eine bessere 
Abdlohtung naoh auBen gewKhrloistet . Bs kotnmt hinzu, 
dafl ohne VergrtJBerung der BaulKnge und des AuBonduroh- 
messers deo Yerstellaggregats der FlUssigkeitsraura ver- 
grtfBert wlrd. Die Begrenzung des Druckmittelrauam 
duroh zwel axial verschlebbare Trennkolben stellt 
eine fUr alch erfinderlsche Maflnahme dar, die eine 
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Unwandlung der beiaplelaweise aua der DT-03 1 8X2 282 
bekannten Oaafoder In cine riUaaigkeitablookierbare 
VeratellVorrichtung geatattet. ^ 

'J 

Die erfindungagemXBen MaBnahroen ermHglichen cb # dafl 
dor Innenzylinder an dem dem kolbenatangenauatritt8- 
seitigen Ende entgegengeaetzten Ende dea Aufienzyllndera 
in ainer einfachen Buohse goftlhrt iat, Vorteilhafter- 

4 

weiae liegt die Durch8trtSrai5ffnung lm.Bereich elnes 
durch eine Einachntlrung der Wand dea Innenzylindera 
gebildaten Rlngkanala, der belm Hineinaohieben dea 
Innenzylindera in die Oasfeder eine Diohtung in der 
Buohae Uberbrliokt m Die DurchatrSroBf fnung iat auch hier 
zweckmKBigerweiae wie an aich bekannt al8 StrBmungs- 
droasel ausgebildet. 

Um Verkantungen dea Innenzylindera und der Kolbenatange 
und damit die Oefahr einea Undlchtwerdens dea Verstell- 
aggregata zu unterblnden, iat ea von Vorteil, wenn der 
Innenzylinder an seinem kolbenatangenaeltigen Ende 
radial praktiaeh apielfrei gefUhrt iat, wobel dlese 
PUhrung daduroh bewirkt aein kann, dafl der Innenzylinder 
auf elnem rohrfttrtnigen Ansatz elner den Aufienzyllnder 
gaa- bZM» flUaaigkeit8dicht verachlieBenden und die 
Kolbenatange abgedlohtet aua den Aufienzyllnder heraua- 
fUhrenden Veraohluflbuohae radical gefUhrt iat* 

ZweckmKBigerweiae iat die Buchae einatllckig roit dem 
Aufienzyllnder auagebildet, waa inabeaondere dann in 
elpfaoher Weiae reali8ierbar iat, wenn der Aufienzyllnder 
zuaamnen oit der Buchae 1m Kalt- f lieflprefiverrahren 
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hergeatellt wird. j 

{ 

Welterhln 1st ee von Vorteil, venn der Innenzyllnder 
einen eln Hinauaachleben auo dem AuBenzylinder verhindern- 
den Anachlag aufwelat, dor bei elner gegen Zugbelaatungen 
nur tellblocklerbaren AuafUhrungaform ala gegen die 
innero Stlrnsoite der Buohae anllegender Rlngbund auage- 
bildet sein kann, dor In elnfacher Weiae belspielaweiae 
durch eine Ausrollung dea Innenzyllndera gebildet aein 
kann* Bel elner anderen erflnderlaohen Welterblldung 
der Erfindung iat der Innenzyllnder an aelnera kol benatangen- 
auatritteaeltfeen Knde mlt elner gegen elnen an der Innen- 
xand dea AuBenzyllndera angeordneten Ventllaltz anllegenden, 
den zugeordneten f lUsslgkeltagefUllten Tellraum dea Ring- 
raums In z*ei Teilrttume f lUsalgkeitsdlcht trennenden 
und eln Herauaschleben des Innenzyllndera aua dem Cylin- 
der verhlndernden Dlchtung versehen. Durch dlese erf In- 
deriache Welterblldung lat daa Veratellaggregat nioht 
nur gegen Druokbelaatungen, aondern auch gegen Zugbe- 
laatungen 1m Rahmen der meohanlaohen Peatlgkeit dea Ver- 
atellaggregat a voll blookierbar. Dleaer erf inderiaohe 
Welterblldung lat Inabeaondere ftlr die Veratellung von 
Autoaitzrllokenlehnen von groBer Bedeutung, da dleae 
In belden Rlchtungen abaolut feat auch gegen hohe Be- 
laatungen, balapielawelae bel UhfUllen, featatellbar 
aeln intlaeen* Ea hat alch ala vortellhaft erwleaen, wenn 
hlerbei die Dlchtung elnen radlalen Ringflanach dea 
Innenzyllndera umgrelft, wobel die Dlchtung zweokm*Blger- 
velae aua Hartguimni beateht. Die konatruktlve Realialorung 
und dainlt der Pertlgungaaufnand wird beaondera einfach, 
*enn der Ventllaltz duroh elnen konlachtn Obergangatell 
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zwloohon ainer rum kolbenatangenauatrittaaeltigen Ende 
dea AuBanzylindera liegenden Erweiterung dea AuBenzy- 
llndera und im llbrigen Tail dea Auflantyllndera gebildet 



iat. 



i 



Weitera Vortaile und Merkmale der Erflndung ergeben 
aich aua dar Beachreibung von Ausrtlhrungabaiapielen 
anhand dar Zeiohnung. In der Zeiohnung zelgan 

Pig. 1 elnen Axial-LKnga-Sohnitt duroh ein 
Veratellaggregat gemKfl der Brfindung 
mit als Abaperrorgan dienendem Innen- 
zylinder bei geachloaaenem Zustand 
dea Abaperrorgaha, xobei baidaraaita 
dar Symnatriaachaa teil*elae unter- 
aohiadlicha AuafUhrungaroOglichkaitan 
dargaatallt aind und 

Pig. 2 da* Veratallaggragat in ainar Daratel- 
lung getnM Pig* 1 mlt betatigtem 
Abaparrorgan . 

i 

Daa Veratellaggregat valet ein QehHuae 1 auf, daa im 
weaentllchen aua rwai konzehtrisch inainandar angeord- 
natan Stahlrohran mlt unteraohiediichein Durchmeaaer, 
ntolioh ainam Innenzyllnder 2 ilnd einen AuBenzylinder 2, 
baataht. In daa Innenzyllnder 2 iat ain mit alnar Ring- 
dlohtung 4 an eeinem AuBenumfang abgadiohtat an dar 
Innenwand daa Zylindara 2 anliagandar Kolben 5 axial 
varaohiabbar gefOhrt, dar an elnea Hbhlzapfen 6 alnar 
koaxlal zum OehXuae aua dieaetn harauagaftlhrtan Kolben- 
otanga 7 bafaatigt iat. Hiarzu iat die Kolbanatange 7 
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in oiner VeraohluBbuohae 8 radial praktieoh aplelfrei 
gefUhrt, die mit PreBsitz in den Auflenzy Under 3 •Inge- 
.etzt und mittole einer Ringdichtung 9 an lhrem Auflen- 
umfang gegenUber diesem abgedichtet 1st. Oegen eln 
Herauaschieben aus dem AuBenzylinder 3 1st dleae Ver- 
echluebuchee 8 durch eine ihre auBenliegende Stlrneeite 
Ubergralfende UmbBrdelung lo dee Auflenzylindere 3 g«- 
eichert. | 

» 

In einer zylinderfttrmigen Auanehnung 11 In der VeraohluB- 
buchee 8 let eine Lippendiohtung 12 angeordnet, deren 
Dichtungalippen gegen die KolbenataHge 7 anliegen, no 
daB auch dieee abgedichtet aue dem OehSuae 1 herausge- 
ftmrt let. Die Lippendiohtung 12 wird nit tele einer 
z*ieohen VersohluBbuchee 8 und UmbOrdelung lo angeord- 
neten Sicherungaeoheibe 13 g«g«n ein axiale. Veraohieben 
gegenUber der VeraohluBbuohae 8 geaiohert. 

Der innenzyllnder 2 iat nit aeinem kolben.tangenaua- 
trlttaeeitigen Bnde 2« auf eine* rohrformlgen, koaxlal 
zum innenzyllnder 2 liegenden Anaatz 14 der VereohluB- 
buohae 8 radial praktiach aplelfrei,- aber axial ver- 
sohiebbar abgeattltzt. 

Der Kolben 5 untertellt den Innenraum dea Innenzyllndera 2 
in z*ei OebaueerSumo. ntolioh in einen den kolbenatangen- 
austritteaeltigen Ende dee OehJiu.ee 1 zugevandten Oehaua- 
raum 15 und einen auf der anderen Seite dea Kolbene 5 
liegenden OehEuaeraum 16. 
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In dom zwioohon dem Innenzylinder 2 und dom AuBenzylln- 
dor } goblldeten Zylinderringraum \1J bofinden sich 
zwei axial In dom Rlngraura 17 vorochlebbaro Trennkol- 
bon 18, 19, die belde Jewells mlttela Rlngdlchtungen 
2o bz*. 21 gegenllber dor AuBenwand des Innonzyllndera 2 
und mlttela Rlngdlohtungen 22 bzw.' 2} gogentlber dor 
Innenwand doo AuOonzyllnders } abgodlchtet olnd. Der 
zwlachen don bolden Trennkolben 18, ly berindllche, 
elnen Toil das Zyllndorringraumos 17 blldendo P^uok- 
mlttelraum 2k lot mlt elnem olaotlsoh nachgleblgen 
Druokmlttol geftillt, nXmlioh olnom Druckgas und/odor 
elner vorgoopannton Sohraubondruokfodor 25# dlo gogon 
die boldon oinandor zugewandten RingflXohen der Trenn- 
kolbon 18 und 19 anllegt. 

An dom dom kolbenatangenauatrl ttsseltlgen Endo doa Ge- 
hKusea 1 entgegengesotzten Ende 1st der Innenzylinder 2 
an aeinor dtirnaolte gasdlcht abgeaohlossen. Dlos kann 
entweder mlt olnor an dem stirnseltlgeri Ende angebraoh- 
ten Platte 26 erfolgon (sieho llnko HHlfte In Pig. 1) 
odor mlttela elnos mlt PreBaltz In das HuSere Ende 
des Innonzyllndera elngepreBten Stopfens 27, der mlttols 
einor Utnbttrdelung 28 am XuBeron Ende des Innonzyllndera 
axial gohalten wlrd (vgl. Fig. 1 rechte HHlfte). Dfc ser 
Stopfen 27 wllre mlttela elner Ringdlchtung 29 an selnem 
AuBonumfang gogentlber der Innenwandung des Inhenzylln- 
der& gasdlcht abgodlchtet. Der Innenzylinder 2 lat an 
dlesem Ende aua dem OehXuae 1 herausgef Uhrt, wobel er 
In elner zylinderrlngfiSrmigen Buchso >geftlhrt 1st. 
Die Buchse >o sltzt entweder glelckerm aBen Wle die Ver- 
eohluBbuchae 8 mlttela ProBaltz In] dom AuBenzyllnder jj 
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und 1st duroh eine Rlngdichtung 31 gegenttber dieaem 
gaadicht abgedichtet, wobel ale gegen eln Herauarutaohen 
aus dem OehKuae 1 duroh eine Ihre aufienllegende Stirn- 
oelte tlbergreifende Umbttrdelung 32 gehalten wird (aiehe 
Pig* 1 llnke HKlfte), oder die Buchae 3o iat einatUokig 
mit dem AuBenzyllnder 3 auagebildet i (alehe Pig# 1 reohte 
Seite), *aa inabeaondore dann vortellhaft let, wenn 
der AuBenzyllnder 3 i» Kaltf lleflpreflverfahren herge- 
atellt wird. 

Der Innenzylinder 2 ragt in der In Pig* 1 dargeatellten 
Ruhelage aus dem OehKuse 1 heraua. In entapreohenden 
Rlngnu ten 33, 34 der Bohrung 35 der Buehae 3o Bind Ring- 
diohtungen 36, 37 im Abatand voneinander angebraoht. 
die Jede den Innenzylinder 2 gaadioht gegentlber der 
Buchae 3o abdichten* Die der Auflenaeite dea Oeh&uaea 1 
zugewandte Ringdiohtung 36 konn auoh in einer entapre- 
ohenden, belaplelawelae duroh Sicken hergee tell ten 
Ringnut 34 f (aiehe Pig* 1 reohte Selte) in der AuBon- 
wand dea Innenzylindera 2 angeordnet aeln* 

An der AuBensoite dea Innenzylindera 2 iat eine als 
Rlngkanal 38 dienende Kinaohntirung angebraoht, die in 
der in Fig.*l dargeatellten Ruhelage dea Innenzylindera 2 
zxlachen den beiden Ringdiohtungen 36 und 37 liegt. 
Der Abatand die8er beiden Ringdichtungen 36 und yl 
voneinander iat alao aur Jeden Pall grtfBer al8 die 
axlale Kratreokung dieaea Rlngkanal a 38. In der Wan- 
dung dea Innenzylindera 2 iat iro Bereich dea Ring- 
kanala 38 mindeatena eine al8 Droaaelbohrung ausgebil- 
dete Durchstr&mtffrnung 39 vorgesehen, die den Rlng- 
kanal 38 mit dem 0fchKu8eraum 16 verbindet. 
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Der Innenzy Under 2 tfeiet an aelnen kolbenatangenaua- 
trittaseitlgen Ende 2' einen etwa radial naoh auBen 
voratehenden, belapielaweiae duroh UmbtJrdeln gebilde- 
tan Ringflanach 4o auf, an den eine ringfornlg umlau- 
fanda Dlchtung 41 angebracht let. Dieae Diohtung um- 
grelft den Plansch 4o zweckmaBigerwelae an seiner 
Auflenflaohe und an eeinan belden Stirnf laohen, wobei 
gegebenenfalle ein Versteifungaring 42 eingalegt 
sain kann. Dieae - in Pig. 1 reohts dargeat elite - 
Dlchtung 41 liegt in der in Pig. 1 dargeetellten Ruhe- 
lage des Innenzylindere 2 gegen einen an der Innen- 
wand dea Auflenzylkidera auegebildeten Ventlleitz 4? 
dltotend an, ao daB der von dem Trennkolben 18 und die 
Diohtung 41 beg'renzte Tell 17' dea Rlngraumea 17 von 
den auf der anderen Selte der Diohtung 41 liegenden 
Tell 17" dea Rlngraumea 17, *obel dieaer Teilraum 17" 
alao daa kolbenatanganauatrittaaeitige Ende dea Rlng- 
raumea 17 bildet,volllg flUaaigkeitBdloht abgetrennt 
1st. Der Ventlleitz 4} let von kolbenatanganauatrltta- 
aeitigen Bnde dea Oehauaea 1 aua geaehan hinter der 
Dlchtung 41 angebracht, und xeiet einen klelneren 
Innandurohmeaaer auf, als der Auflendurchneaaer der 
Diohtung 41, ao daB ar gleichzeitlg ala axlale Ver- 
aohiabungen dea Innenzylindera 2 Uber die in Pig. 1 
dargeatellte Ruhelage aua den OehKuae 1 hlnaua ver- 
hindarnder Anaohlag diant. Der Ventlleitz 4} kann in 
beeondere einfaoher Welae daduroh gebildet warden, daB 
der Auflenzyllnder J> in aeinen zwlachen den Ventlleitz 4? 
und dan kolbenetangenauatrittaseltigen Ende liegenden 
Bereloh y unter Belbehaltung der zylindriachen Form 
auch dleaea Abaohnitta aufgeweltet 1st, wobei dann 
die Innenaelte dea konlschen Ubergangatella 44 zwlachen 
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dem erwelterten Abaohnltt 5* und dem dUnneren Tall das 
Auflenzylindera 5 geblldet 1st. Der AuBendurohme.aer der 
Dlohtung 41 let et*aa geringer als der Innendurchmea- 
oar dlasaa erweiterten Abaohnltta 3* . 

i 

V 

Bel elner verelnfachten AuafUhrungaforB, die nlcht 
gogen ZugkrKfte auf die Kolbenatange 7 blocklarbar lat, 
entfallt dar Ringflaneoh 4o mlt Dlchtung 41 und dar 
Vantilaltz 4 ? , d. h. dar AuBenzylinder 3 vlrd auoh In 
aeinem kolbenetangenaustrlttsseltlgen Enda nlcht aufge- 
veitet. DafUr lat dann dar Innenzyllnder 2 mlttela 
einee im Rlngraum 17 llegendan, beleplelaMalaa duroh 
Auarollan hergeetellten odar duroh elnan aehr gering 
gebildeten Ringbund 45, der elnen grofleren Durchmeaaer 
auf*elet,\ale die den Innenzyllnder In der Buohae » 
itlhrende koaxlale zyllndrlsche Bohrung 35, gege* eln 
Herauaaohleben aua dam Oehauae 1 gealchert. Bel der In 
Pig. 1 dargeatellten Ruhelage llegt dieeer Ringbund 45 
gegen die lnnenllegende Stlmaelf der Buohse >o an. 
D«r ivlachen dem dem kolbenetangenauatrltteaeltigen 
Bnde dee OehKusee 1 angeordneten Trennkolben 18 und 
der Ver-chluflbuohee 8 gebildete Tellraum 17"' dee Ring- 
rauma. 17 1st alao nlcht mehr In zwl weltere TellrKume 17 
bz«. 17" untertellt. Die zuletzt geschllderte AuafuTirunga- 
form lat In Pig. 1 Unka dargeatellt;. 

Der dem kolbenatangenauatrittaaeltlgen Bnde dea Oe- 
haua.s'l benachbarte Oehauaeraum 15 i»t atKndlg Ubar 
mlndeaten. elne Bohrung 46 1. An.atz* 14 ml* dem Tell- 
raum 17" bzv. dem Tallraum 17" , dee Zyllnderrlngraumea 17 
verbunden, «ozu der rohrformlge Aneatz lh zumlndaet 
von dleser Bohrung 46 an bla zu aelneo frelen Ende 
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einen grBBeren Innendurchmeeaer aufweiat ala dor Duroh- 
meaaer dar Kolbanatange 7. 

i 

Dia OahluaarHuma 15, 16, die Teilrlume 17\ 17" bzw. 
17" • und dar zwiaohen dar innaran Stirnaelte dar Buohaa » 
und da« benaohbarten Trennkolben 19 befindliohe Tell- 
raum 17 1 * daa Ringraumea 17 alnd rait ainar (praktiach 
lnkompresaiblen) PlUaaigkeit. belapieleveiae 01 ga- 
mut, wMhrend - wla barelta dargelegt - dar Druokmit- 
telraum 2* nloht mlt elnar aolohen! PlUaalgkalt gafllllt 
let. 

Daa Veratallaggregat arbeltat folgendermaBen: 

In dar In Pig. 1 dargaatallten Ruhelage daa Innanzyl In- 
here 2 ftlr beide AuafUhrungaformen'beflndat alch die 
DurchetrttnOffnung 59 zwiachen den balden Ringdichtungen 
56 und ?7, so daB kelne Verblndung zwiaohen dem Oe- 
hKuaaraun 16 und dem Teilraum 17** beateht, wKhrend 
die Verblndung zwlachen dem kolbenatangen-auatritta- 
aeltigen OebJluaeraum 15 und dam Teilraum 17" bz*. 17'" 
atlndig Uber die Bohrung 46 gewXhrleiatet let. Dar 
Kolben 5 und damlt die Kolbenatange 7 atellt alch alao 
in ainar, - in Pig. 1 beiapWLhart dargeatellten - , . 
Ruhelaga ain, in dar ale gegen Druokbelaatungen gemKB 
dem Kraftrlohtungapfeil 47 feat und unelaatiach 
blockiert 1st, da aia gegen die im Oehttuaeraura 16 be- 
findliohe PlUaaigkeit angedrUckt xird. die nicht aua- 
welchen kann. Oegen Zugebelaatungen gemKB dem Kraft- 
richtungapfell 48 iat die In Pig. 1 rechta dargestellta 
AuafUhrungaform vollkonmen blockiert. da bei elner 
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Zugbelaatung 48 aufgrund das hlerduroh von der Ring- 
fl&che dee Kolbena 5 &uf die im OehHuaeraum 15 und 
dajnlt lm Jeilraum 17* befindliohe PlUaalgkelt auage- 
Ubten Druokea der 3ohlieBdruck der Diohtung 4l gegen 
Ventilaitz 43 noch vergrtJflert wlrd, d. ea kann auf 
gar kelnen Pall PlUaalgkelt von dem Tellraum 17 * In 
don benaohbarten Tellraum 17' tloertreten* Ba sal in 
dieaem Zuaanmenhang betont, daB ohnehln aufgrund der 
Vorapannurig der PlUaalgkelt duroh daa Druokmlttel 
lm Druckmittelraum 24 die Diohtung 4l feet gegen den 
Ventilaitz 43 anllegt. 

Dieae beidaeltlg vttlllg blookierbare AuafUhrungaform 

1st beaondera geeignet ftir die Nelgungaveratellung 

und Peatatellung von AutoaltzrUoklohnen, wo eine Blookie- 

rung in beiden mBgllchen Sohwenkrichtungen von groBer 

Wlchtigkelt 1st* 4 

\ 

Bel der in Pig. 1 links dargeetellten AuefUhrungaf ora 
ohne Diohtung 41 und Ventilaitz 4} 1st daa Ver3tell- 
aggregat so lange gegen Zugbelaatungen block! ert, 
bia die Zugkraft 4*5 ao groB wird, daB die PlUaalgkeita- 
cttule lm OehMuseraum 16 abrelit. Dlese AuafUhrungaform 
let alao beispielewelse zOm HOhenveratellen von Tiaohen 
gut geeignet, da hier regelm&Blg : - wenn Uberhaupt - 
nur relativ kleine ZugkrKfte angrelfen* Wird dor Innen- 
zy Under 2 durch Auatlben elner entaprechenden BetBtl- 
gungakraft 49 auf aeln aua dem OehXuee 1 herauaragen- 
des stirnaeitiges Ende sowelt in daa OehXuae 1 hlneln- , 
geachoben, daB der Rlngkanal }Q die lnnenllegende Ring- 
diohtung y{ der Buohae >> tlberbrUokt - wle In Pig. 2 
dargeatellt ao wird der Oehttuaeraum l6 mlt dem 

i 
i 
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. 17 IV wl.ohon da» Trannkolben 19 und d.r 

£££t ,7 .»f dl. Kolb.nat.ns. 7 an. B .ubt » 
^ .bt d.r Kolb.n 5 dl. in «. ^ u """ 6 „^" 
flndllih. PlU.al.5k.lt for aloh bar. drUoW dl... 
rinoiiou . 39 : ln d.n Rlngkanal JB 

r :rd 0 rrr:=> rrr — 

rAUfflflB 1I# Hlerduroh bedingt xandert der hipr duron 

V*Ii d.r in MB- 1 raoht. darg.at.llt«. Aoaftlh- 
I cTdi™ 41 vo. Vntll.ltz 45 absahoban 
tu. d» du^h dan Tr-nnKolban 18 ba^xtan 
T^r^V Pl«..l^.lt durch dan T.ilr^ 17" «nd 
- I . £LZ 46 in d.n alcb v.rsrd B .~d.n Oj*.- 
15 „.«batrt>..n. wodurob d.r Trannlcolb.n 18 
in W^ung auf d.. Kolb.n.tang.n.u.trltt.a.ltl*. 
^« d..7n»u... 1 „ann auob In e .rlns.ra« • 

™. .1. d .r Trennicolb.n 19. •<> da* d«a Dru.toltt.1 
^ 'p.d.r 2 5 > 1» Druokmlttalraum 21 .t**.r xu.a-.n- 

« «lrd B«l dar ln Pig. 1 "n*a darsaatalltan 
Ta^^o™ l.t der T.llrau* 17" cbnabln .tlndlS 
rt^ToahKuaerau* 15 ub.r dl. Bobruns 46 v.rb«nd.n. 

Vlrd «.r dl. Kolban-tang. 7 k.ln. od.r .In. nloht xu» 

" , n d.r ,uf d.n IColb.n 5 »lrk.nd.n Au...bublcrKf- 

ban 5 xua^n »lt d.r ~ ~ f 9 unt.r 

;.rCo^t. l8 1« Oruc.onltt.lra™. 24 In nlobtun. 
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*„r Bu.h.. Jo wand.rn • Dl. P1«»W>««*»« W.r-7 

b.l g.n.u ums.lc.hrt. Hi. b.l d.« xcm-r ««^^'" 

p.11 d.» Bln»ohl.b.n. d.r.Kolb.n.tang.. Mrd ctann dla 

B.tKtlgung.Rrort * von dwn I W ,.n I ,llW.r 2 

.o R.hrt dl...r In ..lo. In Fig. 1 • -J-*^ 

lag . «u«c*, .o doB d.r Kolbon 5 und d»At 

.ttng. 7 in d.r n.u.n In Fig. 2 darg..t.m.n Huh.lag. 

blookiort Merden. 

D .r cdrudc im DruOa»ltt.lr.u» 2- brw. dl. Vor. P .nnung 
d .r S chr.ub.ndrucW.d.rn 25 -o groB «~<** 

..*.„. dofl d.. V.r.t.H.ggr.g.t .in. 
r.cht. w.g-Kr.ft-K.nnllnl. b.Ko™t. d. h. dl. «ur V.r 
.t.Xlung d.r Kolb.n.tang. 7 In volllg .u.g.fahr.n.r 
und volllg .lng.f.hr,n.r St.Uung d.r ^ Mt ^ e '''- 
ro«l.rll«b.n Krgrt. ..loh.n nur g.rlngrtlglg «n.l M nd.r 



Dl. Kolb.n.t.ng. 7 l.t lhr.» fr,l.n gnd. -It .ln.» 
Z.pf.n 5o v.r..h«. d.r .In.n .t« M kl.ln.r.n Doroh- 
r..." L dl. Kolb.n.tang. 7 a»f».l.t und d.r 1. B.r.loh 
..in.. fr.l.n End.. «l.d.rum .In. Rlngnut 51 
Hl.nnlt l.t .in. B.f..tlgung d.r Kolbonatang. an .ln« 
o.g.n.tand. b.l.pl.l«.l»- an .In.. Tl.ohg..t.U. od»r 
"in." Ruc-c.nl.nn. unt.r d.„ 31t* .In.. Auto.lt*... 
lioH. | 

D.r v. r .cnlu..to P f.n 8 und dl. Buoha. » V»nn«. ..Ibrt- 
v.r.tlndllO, «u*t*lloh g.g.n .In H ln.ln.ohl.b.n In da. 
0^. , nooh zu..t*U.h dure ,nt.pr..h.nd. glnbor*.- 
iung.n im AuB.nzTllnd.r 5 b«. J' g..l<*.rt «.rd.n. 

' ■ i ' 
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im Ubrigen wlrd die Voropannung der Druckfedor 25 bzw. 
DruoJc einer OaafUllung In den Druclanittelraum 24 oo ge- 
wKhlt, daB die erforderllcben Auaachubkrkfte gegen elne 
Kraft 47 erzeugt warden. i 1 . 

■; . • 

i 



a? 



- i 
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Ansprttche 



JL, Langenverstellbares^ruckmittelbeaufschlagtes, hydrau- 
lisch blockierbares Verstellaggregat rait zwei koaxial 
ineinander angeordneten Zylindem, mit einem in dem 
Innenzylinder verschiebbar angeordneten, den Innenraum 
des Innenzylinders in zwei fltissigkeitsgefUllte QehSuse- 
raume aufteilenden Kolben, der rait einer zu einem 
Zylinderende hin hach auBen abgedichtet herausgeftihrten 
Kolbenstange verbunden ist, mit einem in dem Ringraum 
zwischen den Zylindern angeordneten Druckmittelraum, der 
gegentlber dem flttssigkeitsgefttllten Teil des Ringraums 
durch einen axial verschiebbaren Trennkolben flttssig- 
keitsdicht abgeteilt ist und mit einem an dem dem kolben- 
stangenseitigen Ende entgegengesetzten Ende angeordneten, 
von auBen koaxial betatigbaren Absperrorgan zura Verbinden 
oder Trennen des benachbarten Gehauseraums mit dem be- 
nachbarten Teil des Ringraums tiber mindestens eine 
DurchstrOmBf fnung, dadurch gekennzeichnet, dag der 
an seiner absperrorganseitigen Stirnselte abgeschlossene, 
mit dieser Stirnseite nach auBen freiliegende und in 
seiner Wandung die DurchstrSmSffnung (59) aufweisende 
Innenzylinder (2) im Bereich der DurchstrBraBffnung ab- 
gedichtet im Auflenzylinder (5) gefUhrt und zwischen 
zwei Stellungen axial verschiebbar ist, in denen die 
Durchstr3m<5f fnung entweder gegentlber dem benachbarten 
Teil (17^) des Ringraums (17) abgedichtet oder mit 
ihm verbunden ist, daB der Druckmittelraum (24) auch 
auf seiner anderen Seite durch einen axial verschieb- 
baren Trennkolben (l8) fltissigkeitsdicht abgegrenzt ist, 
daB zumindest ein Teil (17 W ; 17" f ) des zwischen diesem 
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Trennkolben (18) und dem kolbenatangenauetrittaBeitigen 
End* befindllohan Teilrauaa (17', 17*J 17"M Ring- 
rauna (17)^»tMndig Uber eine Offnung (46) slit dan 
kollfrenatai^ehauBtrittaaaltigen Oehluaerauai (15) Yarbun- 
den 1st und dafl der JColban (5) geaohlosaen l»t und «it 
einer Diohtung (*) an dar Innanwand; das Innenxylindara (2) 
anllegt. 

i • ...j. 

i 

2, Varatallaggragat naoh Anepruoh 1> daduroh gekannzaloh- 
nat. dafl dar Innen«yllndar (2) an de« da* kolbenBtangan- 
auatrittsaaitlgen Bnda entgegangeoetzten Enda dea Auflen- 
zylindere O) ainar Buohaa (>>) gaftlhrt lat. 

5. Varatallaggrag&t naoh Anapruoh 1 odar 2, daduroh K«- 
kwinzalchnet. dafl dia Durohatr*5»tJffnung (>9) 1» Baraioh 
elnaa duroh aina BlnaohnUrung dar Wand daa Innanzylin- 
dara (2) gebildaten Ringkanala (58) llagt. 

4. Varatallaggragat naoh elnaca dar AnaprUoha 1 bia 5, 
daduroh nakannxalohnet. dafl dia DurchatrOiadf fnung (59) 
ala StrBonmgadrosaal auagabildet iat. 

5. Varatallaggragat naoh alnaa dar AneprUohe 1 bla h, 
daduroh icekannxalohriet. dafl dar Innanxylindar (2) an 
■•lnaaj kolbenatangenaaltigen «nda radial praktlaoh 
splalfral gefUhrt lat. 

6. Varatallaggragat naoh Anspruoh 5, daduroh gekennzaloh- 
nat. dafl dar Innanzylindar (2) auf alnam rohrfttrmlgan 
Anaatz (l*)-alner dan Auflanzylindar (5) flttaalgkeltadioht 
raraohllaflandan und dia Kolbanatanga (7) abgedlchtat 
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aus den Auflanzylindar harau«fUhrend©n Veroohluflbuohae 
(8) radial gofUhrt lat. 

7 # Varatallaggragat naoh Anapruoh 2 # daduroh gakann- 
zalohnat, dag die Buohse (>>) ainatlloklg nit dan Auflan- 
zylindar (j>) auagablldat iat* 

8. Varatallaggragat naoh elnam dar Anaprtloha 1 bla 7 $ 
daduroh gakannzalohnat, dag dar Innanzyllndar (2) 
alnan aln Harauaschlaban aua dam Auflanzylindar (3) var- 
hlndarndah Anaohlag aufualat, 

9* Varatallag&regat naoh Anapruoh Q, daduroh galcenn- 
zalohnat, dafl dar Innanzyllndar (2) alnan gagan dla 
Innera Stlrnaalta dar Buchaa (39) anllegandan Mngbund 
(45) aufxelst. 

lo. Varatallaggragat naoh Anapruoh 8 # daduroh gakennzaloh- 
nat, dafl dar Innanzyllndar (2) an aelnam kolbanstangan- 
auatrlttasaltlgan End a (2 V ) mit alnar gagan alnan an dar 
Innanwand daa Auflanzylindara (5) angaordnatan Yantilaltz 
(4j>) anllagandan, dan zugeordnaten fltiaalgkaltagafUlltan 
Tellraum daa Rlngrauma (17) In zwai Tallrttuna (17 1 and 17") 
riUaalgkaltsdloht trannendan und aln Herauaaohlaban daa 
Innanzyllndar© aua dan Auflanzylindar verhlndamdan Dloh- 
tung (41) varaahen lat. 

11 • Varatallaggragat naoh Anapruoh lo, daduroh gakann- 
zalohnatj dafl dla Dlohtung (4l) alnan radlalan Rlng- 
flanaoh (4o) daa Innanzyllndara (2) umgrairt. ( 
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12. Vera tell aggregat naoh Anspruoh lo odar 11, daduroh 
gelcennzelchnat. dafl dia Dlchtung (4l) aua Hartgumml t 
baataht. { 

13. Varatellaggregat naoh alnam dar AnaprUoha lo bla 12, 
daduroh gek.nnxalohnet. dafl dar Vantilaitz (4}) duroh 
•man konlaoban Ubargangsteil (44) zwieohen alner zum 
kolbanatangenauatrittaoeitigan Enda daa Auflanzyllndera 
(3) llagandan Brwaiterung (}' ) daa Auflanzyllndara und 

d»a tlbrigan Tall daa Auflanzyllndara geblldet 1st. 



< 
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